abstract | Despite recommendations in clinical practice guidelines, evidence suggests that utilization of cardiac rehabilitation (CR) following indicated cardiac events is low. Referral strategies, such as automatic referral, have been advocated to improve CR utilization. In this Review, we evaluate the effects of referral strategies on rates of CR referral and enrollment. Referral strategies are categorized as 'automatic' (the use of electronic health records or systematic discharge order sets), as 'liaison' (discussions with allied healthcare providers), or as 'other' (for example, the use of motivational letter to patients). The highest rates of CR referral have been achieved in studies implementing automatic referral orders, whereas the highest rates of CR enrollment have resulted from a combination of automatic and liaison methods. Overall, innovative referral strategies significantly increase CR utilization. While further investigation is needed, institutions should evaluate their CR referral practice in light of these findings.
Introduction
Coronary artery disease (CaD) is the leading cause of morbidity and mortality globally and is associated with high heath-care costs.
1 CaD onset and progression can be chiefly attributed to modifiable cardiac risk factors. 2, 3 secondary prevention measures, such as cardiac rehabilitation (Cr), can effectively reduce this burden of risk factors, as well as morbidity and mortality. 4, 5 Cr is defined as "comprehensive, long-term programs involving medical evaluation, prescribed exercise, cardiac risk factor modification, education, and counseling. these programs are designed to limit the physiological and psychological effects of cardiac illness, reduce the risk for sudden death or reinfarction, control cardiac symptoms, stabilize or reverse the atherosclerotic process, and enhance the psychosocial and vocational status of selected patients".
6 in general, the services are offered on an outpatient basis, by a multidisciplinary team of cardio logists, nurses, exercise specialists, pharmacists, dietitians, and psychologists.
6,7 Participants generally attend once or twice each week for supervised exercise and education sessions. in the us, a 3-month Cr program is funded by workplace insurance programs or through medicare. 8 randomized controlled trials and quantitative reviews show that Cr programs result in substantial reductions in morbidity, mortality, and in the cost of care, and increases in quality of life when compared with usual care.
9-14 For example, a meta-analysis of randomized controlled trials demonstrated that cardiac patients who participate in Cr programs can achieve improved lipid profiles, blood pressure reductions, and greater rates of smoking cessation.
9 most notably, use of Cr was associated with a 26% reduction in cardiac mortality and a 20% reduction in total mortality when compared with no Cr. 9 on the basis of this evidence, clinical practice guidelines in the us, 6 Canada, 15 europe, 16, 17 and australia 18, 19 recommend Cr referral as standard care for patients with acute coronary syndrome and those undergoing interven tional cardiac procedures. 6 Despite the established benefits of Cr, evidence shows that referral to, and subsequent enrollment in, Cr programs is disconcertingly low. the largest and most comprehensive study to date reported that an average of 18.7% of cardiac patients in the us received outpatient Cr after hospital discharge. 20 the uK is the only country to establish targets for Cr utilization, where the aim is to achieve an 85% referral rate. 21 reasons for low rates of Cr utilization are multifactorial, and include health-system, [22] [23] [24] [25] health-care provider, 7, [26] [27] [28] [29] [30] [31] [32] [33] [34] and patient level 20, 22, 26, 29, 30, [35] [36] [37] factors. lack of Cr referral is the most common reason given by patients when they are asked why they did not attend Cr after a cardiac event or procedure. [38] [39] [40] referral for Cr is dependent upon a physician initiating a referral discussion, then securing, completing, signing, and transmitting an institution-specific Cr referral form.
has begun to be implemented, but the strategy has rarely been evaluated. [41] [42] [43] indeed the american association of Cardiovascular and Pulmonary rehabilitation released a multidisciplinary discharge checklist including Cr referral to promote adoption of automatic referral.
6 through key informant interviews with health-care professionals, Cr managers, and other stakeholders, 44 another common referral strategy termed 'liaison' has been identified. this approach involves a personal discussion about Cr between an allied health professional and the patient. although this method is not systematic and can be costprohibitive, it is informative to patients and promotes Cr endorsement. 26 there are two published reviews that have examined multiple Cr utilization interventions and their effects on Cr enrollment and adherence, 45, 46 but neither investigated effects on Cr referral rates. moreover, the effect of referral strategies on Cr utilization has not been specifically reviewed. automatic referral strategies in particular are attractive and deserve investigation given their low cost, suitability for wide implementation and adoption, and their potential to facilitate increased and equitable access to Cr, while reducing the burden of referral completion on the health-care provider. in this review, we examine the data from primary studies of the effects of referral strategies on Cr referral and enrollment.
CR referral strategies
in addition to liaison strategies, there are two main 'automatic' referral strategies aimed at improving Cr utilization rates. one such strategy involves the use of established performance improvement tools and electronic medical records to prompt referral to Cr for indicated cardiac conditions. the Get with the Guidelines tool, for example, was developed by the aHa as an electronic program for in-hospital quality improvement. 47 typically, before hospital discharge, the computer will prompt the health-care provider to refer the patient to a Cr program.
7 electronic records can also be programmed to transmit referral information to the on-site Cr program.
the second automatic referral strategy is similar, but does not make use of electronic health records. instead, The incorporation of a cardiac rehabilitation referral discussion with an allied ■ health-care provider can result in enrollment rates that are double the rates after usual referral
Innovative cardiac rehabilitation referral strategies should be considered by ■ health-care providers, administrators and policy makers, although randomized trials are needed to clarify the role of each individual strategy manual paper-based hospital discharge order sets are used that are approved by the unit medical advisory Committees and include referral to Cr. the nurse or case manager responsible for the patient's care supplies every eligible chart with a Cr discharge form for the provider's signature. 7 this form is faxed to a Cr center, and the program manager then contacts the patient to arrange enrollment. sample forms for inpatient referral using this strategy are shown in the aHa's Performance measures publication. 6 several studies have tested strategies for automatic electronic referral, 35, 43, [48] [49] [50] [51] [52] [53] automatic manual referral, 54 liaison, 38, [55] [56] [57] [58] [59] and a combination of these approaches. [60] [61] [62] [63] in addition, comparisons have been made between electronic and manual automatic referral, liaison methods, and usual referral. 55 the effects of Cr information letters provided to patients have also been investigated. 64, 65 strategies involving referral to Cr before and after hospital discharge have both been studied. 38, [55] [56] [57] Effects on CR referral rates studies examining the effects of a referral strategy on Cr referral rates are shown in table 1. in the majority of these studies, referral strategies were associated with significant positive effects on referral rates, 43, [50] [51] [52] 55, 60 but two studies showed that referral strategies did not signifi cantly increase referral rates when compared with usual care. 54, 56 another three studies did not incorporate a comparison group, but described referral rates only. 35, 48, 61 Electronic or manual automatic referral automatic electronic referral strategies have been associated with significant positive effects on referral rates. 43, [50] [51] [52] 55 Grace et al. conducted an observational prospective cohort study that included 661 hospital inpatients with acute coronary syndrome. 43 Participants were recruited either from a site that automatically refers eligible patients via a computerized prompt, or from a site that refers with the usual referral method used at the discretion of the health-care provider. the automatic electronic strategy resulted in significantly higher referral rates compared with usual referral (67% versus 34%, P <0.001). 43 in another study by the same researchers, rates of Cr referral with an automatic system were compared with usual referral strategies in a multicenter, prospective trial of 1,836 cardiac inpatients. 55 at the 1 year follow-up, automatic manual referral and automatic electronic referral strategies resulted in significantly higher referral rates (85.1% and 69.3%, respectively) compared with standard referral (45%). 55 mazzini et al. conducted a retrospective chart review of 780 hospital inpatients with myocardial infarction (mi). 52 this study evaluated the success of the Get with the Guidelines program at one hospital in the us. Patients that were cared for under the electronic program pathway were more likely to receive a Cr referral than patients that were not on the program pathway (55% versus 38%, P <0.03). 52 two other studies showed that use of the Get with the Guidelines tool resulted in significant increases in Cr referral rates before program inception *No control group. ‡ Numerator and denominator data not available. Abbreviations: ACS, acute coronary syndrome; CAD, coronary artery disease; CR, cardiac rehabilitation; GWTG, Get With The Guidelines; MI, myocardial infarction; PCI, percutaneous coronary intervention; PeT, patient education tool; PvD, peripheral vascular disease; Q, quarter; RCT, randomized controlled trial; SA, stable angina. rEViEWS and through to the follow-up period. 50, 51 labresh et al. conducted a one-group pretest-post-test pilot study of 1,738 hospital inpatients with CaD at 24 hospitals in the us. 51 Hospitals participated in the Get with the Guidelines program for at least 1 year. outcome measure ments of the quality improvement intervention were taken at the beginning of the program (baseline), at 4-6 months, and at 10-12 months. at baseline, Cr referral rates were 34% and by the 12-month follow-up, they had significantly increased to 73% (P <0.05). after the success of the pilot project, the researchers conducted a larger interventional study to assess the impact of a national quality improvement program on adherence to guidelines among patients at 92 us hospitals that participated in the Get with the Guidelines program for at least 1 year. 50 Quarterly measure ments of the quality indicators were taken over the course of the inter vention. a total of 45,988 patients with acute mi, unstable angina, revascularization, or peri pheral vascular disease were included in this evaluation. there was a significant improvement in the Cr referral rate from baseline (59%) to the first quarterly measure (67%, P <0.01). Further, of the 11 measurements taken, referral to Cr had the third largest increase, which represented a 12.6% improvement over the course of program use (P <0.0001). the referral rate at the 1-year follow-up assessment was 72%. 50 www.nature.com/nrcardio rEViEWS more recently, Brown et al. used data from the Get with the Guidelines program to analyze referral rates among 72,817 patients with acute mi, or who had undergone revascularization, who were discharged from 156 hospitals across the us. 48 only 56% of these patients were referred to Cr at the time of hospital discharge. 48 these researchers have published additional data on the 185,794 patients in this cohort that had established CaD. 35 overall, just 38% of these individuals were referred to Cr. However, this study did not have a standard referral strategy control group and so no definitive conclusions on the success of the Get with the Guidelines program can be made on the basis of this analysis.
nori et al. conducted a nonrandomized controlled study examining the effects of using an automatic manual discharge worksheet based on clinical practice guidelines. 54 the worksheet was introduced to staff for use with patients surviving an mi (n = 125). Patient charts were randomly selected and screened for worksheet use. a patient discharge score was calculated by summing the number of quality indicators present in the charts (including evidence of Cr referral). the rate of Cr for patients whose chart included a completed discharge worksheets (82%) were compared with that for patients with an incomplete worksheets (58%) and for those where the worksheet was absent (62%). 54 there were no statistical differences between the three, however, and so the addition of the automatic manual discharge form did not significantly impact referral rates.
liaison strategies the effects of liaison strategies on Cr referral have been investigated by Grace and colleagues. 55, 56 in one randomized controlled pilot study, patient liaison-involving a motivational interview and provision of an educational brochure-was compared with usual care in 80 female patients who had undergone percutaneous coronary intervention at two treatment centers in toronto, on, Canada. 56 the liaison intervention was conducted by a research assistant and not offered by an allied health professional involved in inpatient care. after 8 weeks, there was a nonsignificant trend towards greater referral to Cr in the liaison group compared with the control group (34% versus 17%, P = 0.09). in another study by the same researchers, rates of Cr referral with liaison were compared with usual referral strategies in a multicenter, prospective trial of 1,836 cardiac inpatients. 55 as outlined above, at 1 year follow-up, automatic manual referral was associated with the highest Cr referral rate (85.1%), followed by liaison (personal referral discussion) with an allied health-care professional (70.0%), which resulted in almost three-times greater referral rates than for the standard referral procedure (45.0%).
combined referral strategies various combinations of referral strategies on Cr referral rates have also been investigated. 60, 61 Kalayi et al. conducted an interface audit that included 561 patients with mi from a critical care unit at a single center in the uK. the authors used a pretest-post-test study design to compare automatic manual referral with automatic electronic referral in combination with a liaison strategy. 60 in the pretest phase, the critical care unit ward used manual (paper-based) referral orders for Cr. a referral pathway was set up through electronic patient records where a Cr referral screen automatically flagged patients with a diagnosis of mi. in addition, staff visited each hospital ward weekly to raise awareness about Cr and referral. the combined strategy resulted in significantly higher Cr referral rates than did automatic referral alone (79% versus 65%, P = 0.0002). 60 mehta et al. implemented a quality-improvement program in patients with acute mi. 61 this initiative incorporated a critical management pathway based on aCC/aHa guidelines together with a patient education tool that was reviewed by the patient in consultation with their physician before hospital discharge. the program was targeted toward improving all aspects of care. use of the automatic electronic pathway alone resulted in a proportion 69% rate of referral to Cr. although the study did not incorporate a comparison group at the critical pathway referral level, the use of the patient educational tool (liaison) was associated with a significantly greater percentage of patients being referred to Cr than when the tool was not used (87% versus 63%, P = 0.001). 61 Effects on CR enrollment rates studies examining the effect of referral strategies on Cr enrollment rates are shown in table 2. the majority of studies reported that referral initiatives significantly increased enrollment in Cr programs, but three studies found that such strategies were not associated with positive effects on enrollment.
52,53,64 three of the studies described enrollment rates, but did not incorporate comparison groups. 59, 63, 66 Electronic or manual automatic referral Grace et al. conducted an observational cross-sectional comparison involving 501 patients with CaD who had been admitted to a tertiary care center in ontario, Canada. 49 electronic hospital records were used to prompt the standard order of a Cr referral for all eligible cardiac patients. Further, an information package including a personalized letter stating the name of the referring physician, a program brochure, and a request that the patient call to book an appointment was mailed to the patient's home. Patients were referred to the Cr site closest to their home. automatic referral resulted in a significantly greater enrollment rate (43%) than standard regional (16%, P <0.025) 41 and provincial (22%, P <0.005) 67 enrollment rates. in another observational study by the same researchers, automatic electronic referral strategy resulted in significantly greater enrollment rates (self-reported by patients and verified by the Cr site) compared with the usual referral method (52% versus 32%, P <0.001). 43 By contrast, mazzini et al. did not find that the automatic electronic referral strategy resulted in significantly greater enrollment rates compared to the control group (19% versus 6%, P = 0.08).
52 mosca et al. used an rEViEWS interventional pretest-post-test study design that evaluated the implementation of an automatic electronic referral system. 53 the electronic intervention used a critical care pathway to prompt physicians to refer patients with mi to Cr upon hospital discharge. Cr enrollment was verified from hospital records. of the 199 participants, 54% enrolled in the Cr program. However, the intervention did not significantly increase enrollment rates when compared with standard referral strategies. 53 to the best of our knowledge, no published studies have evaluated Cr enrollment following automatic manual referral.
liaison strategies the effects of a liaison strategy on Cr enrollment have been investigated in several studies of various designs. in one randomized controlled study, 247 unpartnered www.nature.com/nrcardio rEViEWS (single, widowed, or divorced) older adults (mean age 76.4 years) who had experienced an mi or undergone CaBG surgery were allocated to either standard care or standard care plus an intensive liaison intervention after hospital discharge. 57 Community-based liaison consisted of a home visit within 72 h of hospital discharge, telephone calls 2, 6, and 10 weeks after hospital discharge from an advanced practice nurse, and 12 weekly telephone calls from a peer advisor. at the 6 week baseline measurement, Cr enrollment was similar between the control and intervention groups (n = 4 and n = 6, respectively). However, significantly more patients from the intervention arm were enrolled in Cr at 3 months (n = 34; odds ratio [or] 2.79, 95% Ci 1.4-5.5), 6 months (n =42; or 1.82, 95% Ci 1.0-3.2), and 12 months (n = 46; or 2.0, 95% Ci 2.2-3.6) after hospital discharge when compared with the control group. 57 in another randomized study, a liaison strategy was compared with standard care among 597 adult patients who were either admitted to hospital (n = 422) or who had attended a chest pain clinic (n = 175) in the uK. 58 the liaison intervention involved a personal discussion about Cr between a nurse and the patient. enrollment was selfreported by the patient. at 1 year after recruitment, intervention was associated with a significantly greater rate of Cr enrollment (42%) than was the standard (control) strategy (42% versus 24%, P <0.001). 58 Pasquali et al. tested a liaison intervention using a onegroup pretest-post-test design in 100 patients who had undergone CaBG surgery at a single site in the us. 38 the intervention involved patient phone calls at 6-12 weeks after cardiac surgery. Participants were provided with information regarding the potential health benefits of Cr and, if interested, they were assisted with the referral process. Phone calls were made at 3-7 weeks after initial contact to determine subsequent enrollment in Cr. enrollment rates increased significantly after the intervention compared with the preintervention phase (56% versus 31%, P <0.0001). Finally, an interventional, nonrandomized study reported enrollment rates among 5,418 patients with CaD after a liaison strategy that involved a conversation about Cr between the patient and the health-care provider and a Cr site visit on the day of hospital discharge. 59 the Cr enrollment rate with the intervention was reported to be 34%; however, no comparison group was incorporated and thus no definitive conclusions can be made about the effects of this referral strategy on enrollment. 59 combined referral strategies Harkness et al. evaluated the effect of an intervention involving automatic referral followed by a phone call by a nurse in an retrospective cohort study of 3,536 patients who had undergone CaBG surgery at a single site in ontario, Canada. 62 the rate of Cr enrollment was signifi cantly higher with the addition of the liaison phone call when compared with automatic referral alone (78% versus 50%, P <0.0001). 62 two other studies involving a combination of automatic and liaison referral strategies did not have comparison groups, however, they both reported higher Cr enrollment rates than the typical rates reported in the literature for standard referral. 22 Higgins et al. 63 conducted an observational, prospective, single center cohort study, adhering to australian Cr guidelines. 68 the referral strategy included automatic referral to Cr of all eligible patients via a hospital discharge plan, a personal invitation to Cr, and a group exercise program in the ward before hospital discharge. Preoperative questionnaires were completed by 184 patients who had undergone CaBG surgery. Patient selfreport and Cr site verification demonstrated that 72% of the patients subsequently enrolled in Cr. 63 a retrospective cohort study by smith et al. reported a 60% Cr enrollment rate-verified by patient medical recordsfor a combined strategy involving automatic manual referral in 3,536 patients after cardiac bypass. 66 other strategies wyer et al. conducted a randomized controlled trial in a sample of 87 participants with mi who had participated in a nurse-led discussion about Cr. 65 the intervention was based on the 'theory of planned behavior' 69 and took the form of two letters given to patients after mi. all those who agreed to take part in the research were given a nominal letter. Half of the envelopes also contained an intervention letter. if participants received an envelope with both letters, they were allocated to the experimental group, while those that received only the nominal letter were allocated to the control group. the Cr nurse then saw all patients for routine assessment and personal invitation to Cr. enrollment rates for the experimental group were found to be significantly higher than in the control group (86% versus 59% respectively, P <0.0025). 65 suskin et al. screened 548 consecutive patients with acute coronary syndrome and who had undergone revascularization. 64 eligible individuals were automatically referred to Cr using a manual-care map. Participants were then randomly assigned to receive a personalized, written physician endorsement accompanying the Cr referral, or to the control group that received a nonpersonalized standard letter. the personalized letter intervention did not, however, lead to a significant increase in enrollment rate (58.2% for both strategies). 64 Quality and availability of data this review includes much of the published data on the impact of referral strategies for both Cr referral and enrollment rates and there is indeed evidence that these methods are successful. there are, however, several notable gaps in the literature, mainly relating to methodological flaws-study design, confounding bias, and the measurement of outcome. with regard to study design, the main methodological flaw pertained to the lack of randomized studies. we know of only four randomized controlled trials that have assessed the effects of sending motivational referral letters to patients in combination with liaison, 65 and automatic referral, 64 and two that involved a nurse-patient liaison discussion. 57, 58 no randomized controlled trials have tested the effects of automatic referral versus usual referral on Cr utilization. nature reviews | cardiology volume 7 | FeBruarY 2010 | 93 rEViEWS Given the potential of these referral strategies to improve access to proven chronic disease management services, more trials are urgently needed. in addition, many of the studies in this field have failed to incorporate control or comparison groups, which could have resulted in history or maturation bias. in particular, few multicenter studies with control groups have been conducted. evidence certainly exists from multicenter studies that the aHa's Get with the Guidelines program increases Cr referral over time. 50, 51 However, without the incorporation of an appropriate control group in the study, the potential for the 'Hawthorne effect' or other sources of bias cannot be ruled out.
Furthermore, many of the studies failed to take potentially confounding variables into consideration and the results should, therefore, be interpreted with caution. For example, many studies failed to account for personnel training methods, charting consistency, charac teristics of the health-care providers involved with patient care, the location of Cr programs, administrative support and facilitation, and other characteristics of the health-care setting.
the measurement of Cr utilization also varies widely between the studies. the rates of reported referral and enrollment were ascertained from multiple sources including patient self-report, Cr-site report, in-hospital report, and web-based or chart report by various health-care providers. However, evidence exists that there is almost perfect agreement about Cr utilization between patient report and Cr-site report. 70 therefore, reporting methods may not in fact represent a potential threat to the validity of these findings. in addition, many of the studies in the literature report Cr referral rates without reporting enrollment rates, particularly those that assessed the aHa's Get with the Guidelines program. the study by mazzini et al. is the only exception. 52 although the effect of automatic and liaison strategies on Cr referral can now be considered established, Cr enrollment is the outcome that ultimately impacts public health and, as such, should always be included as an outcome indicator.
Improving practice in CR referral
the referral and enrollment rates for each of the interventions discussed above, when taken in the context of the caveats outlined below, can be used to start a dialog about improving practice in Cr referral. Certainly, automatic referral results in significant increases in Cr utilization, but the addition of a liaison discussion or motivational letter could potentially achieve the highest enrollment rates. this premise is corroborated by research indicating that patients who are automatically referred for Cr are not always aware that they have been referred. 43, 44 once a patient is referred to Cr, liaison discussions could positively influence patient motivation, Cr knowledge, and attitudes, and could also reduce ambivalence and noncompliance. 71 the incorporation of patient liaison into automatic referral strategies is supported by the preliminary results of the CrCare study, 15, 55 which demonstrates through a multicenter, controlled, observational design that automatic referral in combination with patient liaison can result in Cr enrollment rates of up to 72%. 15 this combined approach to Cr referral resulted in a Cr referral rate 11 times higher than for 'standard' referral methods, after adjustment for the effect of recruitment center. 15 Key informants, including Cr administrators and providers, as well as physicians and allied health-care professionals providing inpatient cardiac care, suggest that the main factors facilitating improved practice in referral include endorsement by the physician, a systematic discharge order, a personal two-way discussion with the patient, the involvement of all health-care staff in completing the Cr referral process, early outpatient education, and booking the Cr intake appointment before hospital discharge. 44 these procedures have been recommended in australian Cr guidelines 68 and have been shown to result in a 72% Cr enrollment rate. 63 the use of these methods in a comprehensive referral strategy represents an exciting avenue for future research.
the effect of referral strategy, not only on patient enrollment but also on the degree of patient participation in Cr, and the effects of sending the patient a Cr referral letter warrant future study. this strategy is a lowcost and widely implemented method of promoting Cr utilization. whether sending a letter to the patient, in conjunction with automatic referral could significantly affect Cr utilization should be established. Preliminary evidence also indicates that the use of automatic referral strategies could reduce inequities in access to Cr. 22, 72, 73 By contrast, however, evidence suggests that the aHa's Get with the Guidelines referral strategy does not appear to mitigate Cr access inequities, such as age, gender, ethnicity and the nature of the cardiac condition or procedure. 35 ,48,52 the increased risk of poor cardiac outcomes and low representation in Cr programs in certain groups, such as women, ethnocultural minorities, and those of low socioeconomic status, has been well established 46 and deserves further research.
Clinical and health policy implications the broad implementation of the Cr referral strategies discussed in this review could result in public-health benefits. although this contention needs to be tested empirically, an increase in Cr enrollment from approximately 20% to 70% could potentially be achieved, 15 and that another 50% of eligible cardiac patients could also be realizing the Cr benefit of 25% reduced mortality when compared with usual care.
9,10,74 However, implementing automatic and liaison referral strategies to increase utilization of Cr programs has several implications. Chiefly, Cr programs might not have sufficient staff or funding to handle such increases in patient volumes, increasing waiting times for patients to access Cr. such delays could result in deterioration in the patient's medical and psycho logical health 75 and pose a major barrier to program attendance. 76 ensuring that Cr programs have adequate resources to provide timely access based on the patient's health status and referral indication is imperative. 75 For example, patients undergoing percutaneous coronary intervention could benefit from Cr weeks before patients www.nature.com/nrcardio rEViEWS who have undergone CaBG surgery, because they are able to return to exercise sooner. 75 increasing funds for additional staff or larger facilities, and referral to home or community-based Cr where risk stratification supports such allocation may be indicated. although there is no evidence to provide guidance on the optimum duration of Cr programs, tailoring the length of programs on the basis of individual patient requirements should be pursued. not all patients have access to Cr, for example, those who live in rural areas or in geographical locations without Cr programs. in addition, patients may return to work soon after hospital discharge and are not available for Cr services during usual hours of operation. in such instances, a home-based program would be a viable option. such monitored Cr programs have been shown to be an effective alternative to traditional center-based programs, and are often preferred by cardiac patients. [77] [78] [79] [80] the use of internet contact with Cr is also gaining prominence.
several studies have indicated that strong endorsement of Cr by the patient's personal health-care provider is an important determinant of participation. 6, 26, 32 an extensive public education campaign, aimed at both health-care providers and patients could be warranted to improve awareness of the benefits of Cr and the degree of current utilization. to our knowledge, the effectiveness of the few national campaigns to improve awareness and utilization [81] [82] [83] has not been empirically tested. Given the weight of the evidence on the benefits of Cr and the knowledge available on how to facilitate universal patient access, it is time for greater advocacy in the public and political domains.
one further aspect of referral to Cr programs is financial cost. although implementation of an automatic referral strategy could have substantial start-up costsparticularly in the case of electronic discharge orders-the cost of maintaining such a system would not be onerous. However, the cost involved in setting up a liaison referral system, through the payment of salary for an allied health professional, could be prohibitive. many institutions use this liaison model in practice and, ultimately, it could become widely adopted if the cost-effectiveness of this referral strategy can be established.
Conclusions the preponderance of evidence indicates that strategies combining automatic and liaison referral to Cr programs can significantly increase Cr referral and enrollment rates. automatic prompts in electronic medical records can facilitate overall increases in referral form transmission. to identify and target obstacles to enrollment, discussions between the patient and health-care provider should take place before hospital discharge. these innovative referral strategies could result in approximately 70% of eligible patients enrolling in Cr programs.
62,63 the patient-level factors affecting Cr utilization have been well established and we could reasonably expect that approximately 30% of patients will not take advantage of Cr services.
although the evidence in the literature supports the idea that innovative referral strategies improve Cr referral rates, more research is needed particularly with regard to enrollment. automatic referral is unlikely to be the definitive solution, and the addition of other approaches appears useful. other methods that have yet to be developed or studied could be even more effective. implementation of referral strategies on a broad scale could translate into substantial public-health benefits and we hope that this review will encourage institutions to reevaluate their Cr referral strategies. we have the potential to make an important impact on secondary prevention of cardio vascular disease simply by promoting access to established care.
